INTRODUCTION
Absorption of photons in a metal is varied up to the photon energy spectrum. For example, larger wavelength photons generally can be more easily absorbed when they pass through an absorber while shorter ones tend to penetrate. This spectral variation of photon energy absorption takes place angularly due to the angular variation of the synchrotron radiation power. In this note, the effects of photon spectrum have been investigated for the thermal analysis of crotch absorbers. In addition, the effects of variable thermal conductivity have also been investigated. The heat generation due to the photon energy deposition diffuses throighout the metal with the thermal conductivity k which is dependent on the temperature field. This temperature dependence of the conductivity results in a non-linear heat conduction equation. This note presents both effects of the photon spectrum and the variable thermal conductivity on the temperature distribution for inclined crotch absorbers. A finite difference program was written and the calculation results were compared with the previous analytical solution [l] which assumed constant conductivity and absorption coefficient.
ANALYSIS

I Governing Equations
The governing heat conduction equation with heat generation may be written for the variable thermal conductivity as;
where k(T)is the thermal conductivity which is a function of temperature T . In the above equation, the heat generation, f ( z , y ) , may be written for a vertically inclined plate with angle 6 as
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where I,, ax and X are the incident synchrotron radiation power density, the absorption coefficient of the metal and the wavelength of photon, respectively. Spectral and angular distribution of the incident bending magnet radiation , I,, is given by;
where F has vertical and parallel polarized components which are given in [2] ;
where E , I , B , 1, A, , y and I< are the positron energy in GeV, the positron beam current in mA, the magnetic field of bending magnet in T, the tangential length from the source to the plate in m, the critical wave length which is equal t o and the modified bessel function, respectively. Utilizing the change of variable in equation where e and e, are photon energy and critical photon energy, respectively.
The absorption coefficient CYX in equation (4) is dependent on photon energy. For photon energies above 1 KeV and less than 1000 KeV, ax was evaluated using the following least square fitting'formula taht was derived from the data in where ai's are given in Table ( 1) for copper and beryllium. For photon energies less than 1 KeV, data given in [3] were used. The contribution of photon energies less than 0.1 Kiev or greater than 1000 KeV was calculated and found to be negligible compared to the total power density.
Variable thermal conductivities in equation (1) were calculated using a polynomial fitting formula:
and coefficients b; are given in Table ( 1) for copper and beryllium.
Numerical Program
A finite difference program was written to solve the two dimensional heat conduction problem with the distributed heat generation. This program uses a non-uniform grid system as shown in Fjgure (1-1). Boundary conditions and geometry are given in 
The surfaces of the control volume locate at the centers of the two adjacent nodal points. The heat generation term fp was calculated integrating equation (2) along with equations ( 3 ) ) (4) 
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In this section, the confirmation of the present numerical program comparing its results with the previous analytical solution will be presented first and the effects of photon spectrum and variable thermal conductivity will then be discussed. 
The above approximation utilized in the previous analytical study was shown to be in good agreement with the results obtained by the direct numerical integration of equation (4), which is shown in Figure (3) . and IC = 1S5 used in [6] , respectively. The solid-dot curve ( k = 140 that was evaluated at T=500 I< which was roughly the average of the maximum and minimum temperatures ) yielded best agreement with the variable conductivity case ( solid curve ).
For an inclined Cu plate, figure (8) shows the effects of the photon spectrum and the variable thermal conductivity. Solid curve is the case for both variable absorption coefficient and thermal conductivity, dashed one for the variable absorption coefficient but the constant conductivity and dotted one for both constant absorption coefficient and conductivity. It is shown that for a Cu plate, constant rG case agrees very well with variable X: ( see solid and dashed curves) and even both constant absorption coefficient and conductivity case gives good agreement ( solid and dotted curves ).
In summary, a finite difference program was written to study the effects of the photon spectrum of bending magnet and the variable thermal conductivity on photon penetration heating for inclined plate absorbers. The present numerical results were compared with the previous analytical solution and the following conclusions were obtained.
For a Cu plate, constant conductivity and absorption coefficient yielded good agreement with the case that includes both photon spectrum and variable conductivity, which signifies that the effects of photon spectrum and variable thermal conductivity for copper absorbers are small and may be neglected. For a Be plate, there is about 10-25 % disagreement among cases of contstant and variable absorption coefficients and constant and variable thermal conductivities and the evaluation of constant thermal conductivity at the average of the maximum and minimum temperatures along with the use of the constant absorption coefficient corresponding to the maximum power density was shown to minimize disagreement. 
